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NON-AQU£OUa COATING COMPOOITION8 PROM POLYETHYLENE TBRBPHTHALATE 

R. Tomko 
D * Sayre 
W. Lesney 
M . Rao 

This ' invention relates to novel coating compositions* which 
utilize polyethylene terephthalate (PET) as a raw material for 
producing the film-forming resin for such coatings. Most 

prof oxrably , the PET io rooyol cd or reclaimed PET from plastic 
artiolcc ouoh ac two-litor beverage bottlec, 

about 20 volume percent, of the world's solid waste. As a result, 
much legislation has been proposed and/or adopted requiring the 
reoycling of plastics. 

PET is fchfe primary ingredient in plastic articles auoli cxh Iwu- 
liter beverage bottles and the like.- In the U.S., PET is the 
plastic most often recycled. The biggest uses for recycled PET are 
as fibers in carpeting and insulation. Recycled PET is also used 
in bathroom equipment and blow-molded bottles. 

Processes for recycling PET beverage bottles into usable raw 

For example, Eastman Chemicals Publication No. N-262A entitled 

Unsaturated Polyester Resins Based on Reclaimed Polyethylene 

Terephthalate (PET1 Beverage Bottles , Calendine et al. (1984), 
teaches a process for converting PET beverage bottles into useful 
Intermediates for thei synthesis of unsaturated polyesters. The 
unoaturntod poiyoatera Are rurcner caugnt cis userui as rstw 
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materials for producing unreinf orcecl cluar castings and fiber- 
glass reinforced laminates . 

A second Eastman Chemicals Publication, No. N-292B, entitled 
Aromatic Pol vol s Fr om Re claimed Polv e thylje ne Te-tephthalate , (19 8 7) 
teaches the reclamation of PET for production of aromatic polyester 
polyol© which are useful in maKing rigid polyurethane 
polyisocyanurate foams . 

U.S. Patent 4,223,068 (Carlstrom et al . ) teaches the use of 
the digostion proauct of polyalkylono torcphthalato eoraps with 
organic polyol for the production of rigid polyurethane foams . 

U»S. Patent 4,417,oox (Svoooda et al,) teacliea the production 
of low smoke isocyanurate modified polyurethane foams which are 
prepared from polyola which are the digestion product of digesting 
polyalkylene terephthalate scraps and organic polyols. 

U.S. Patent 4,048,104 (Svoboda et al . ) teaches the preparation 
of poly isocyanate prepolymers and polyurethane adhesives and foams 
wh©rein the prepolymers are prepared by reacting organic 
polyieocyanate with polyols which are the digestion product of 
polyalkylene terephthalate scraps and organic polyols. 

SUMH^HV OF THE INVENTION 

This invention relates to novel coating compositions which 
utilize PET as a raw material for producing the film-forming resin 
for such coatings. Preferably, the present invention relates to 
low aoid value, non-aqueous, air or bake dry coatings derived from 
reclaimed PET and to a process for producing such coatings. Using 
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reclaimed PET benct'ihc the environment by reducing tha amount of 
solid waste dumped at landfills. Uaing reclaimed PET benefitc this 
process in that it is a relatively inexpensive raw material which, 
as is ohown herein,' produces on excellent coating composition. 

In accordance with the present invention, PET resin (or an 
equivalent polyalkylene terephthalate resin) , typically having a 
structure as shown in Figure I: 



10 Figure I OH- 



O O -i 

ti fc ii 



— CH2CH2-0- C- ^Q^-C-O- 



— CH2CH20H 
n>100 

is first digested into lower molecular weight polymeric units 
through an alcoholysis reaction. Thf>. rl i gp.st-. i nn pr-ndncir of fhp 
15 alooholyoio roaution ia then further reacted with on acid- 

functional reactant, an anhydride or an isocyanate to yield a resin 
composition suitable for use in coating compositions. By varying 
the amounts and types of acid-, isocyanate or hydroxy- functional 
reactants according to the teachings herein, one can formulate a 
20 variety of coatings systems including polyure thanes , high acid 
value, water-reducible coatings and low acid value, solvent-based 
coatings. Additionally, further chemical modifications are 

applicable and are further exemplified herein. 

Accordingly, it is an object of this invention to teach the 
25 use of polyethylene terephthalate as a raw material for the 
production of coating compositions . 
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It is a further object of this invention to tfiach nor.-^&^D t 
air And bake dry coating compositions which utilize reclaimed fet 
as a r^w material, 

These and other objects will become mora readily apparent from 
5 the detailed description, examples and claims which follow below. 

DETAILED DESCRIPTION OF THE INVENTION 

As stated above, the present invention relates to novel non- 
aqueous coating compositions comprising PET as the starting 
material cor the production of a film-forming resin. 
10 1. PET SOURCE 

The actual source of PET Usable heroin is not of critical 
importance to this invention. "virgin" pet, that is Pkt which is 
commercially produced specifically as a raw material , is acceptable 
from a chemical standpoint for use herein. LiKewi.se, recycled or 
15 reclaimed PET is acceptable from a chemical standpoint. At th« 
time of this application, there are advantages to the environment 
(reduction of solid waste) and to the economics of this process 
(recycled PET is much leas expensive than virgin PKT) by using 
recycled or reclaimed PET,- and, there are no performance 
disadvantages to using recycled PET versus virgin PET. As a 
consequence, recycled or reclaimed PET is a preferred starting 
matorial though it should be appreciated that any source of 
relatively pure Pet is acceptable. 

Typically, the sources for PET are many and varied. one 
25 source of either virgin or recycled PET is material from PET 
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polymer manufacturers. A second source of PET is excess pet from 
the operations of the beverage bottle ntnnm f ncturers . A third 
source is private entrepreneurs dealing in reclaimed PET. A fourth 
source is community reclamation and recycling centers. A preferred 
5 source of PET J a recycled PET beverage bottler.. 

For purposes of this invention, the PET should be provided in 
a comminuted form. it can be flaked, granulated, ground to a 
powder or pelletized. Preferred is flaked PET . The only 
constraint placed on the PET at this point is that it is relatively 
10 pure; that is, there should not be a level of impurities above 
about one (1) weight percent nor should there be any appreciable 
level of impurities which are chemically reactive within thir. 
process. PET which is acceptable for use herein should havo the 
following character! sties: 

15 Intrinsic Viscosity 0.65-0.75 

Moisture <i.0% 

Colored PET content <4 00ppm 

High Density Poly- 
ethylene (HOPE) <100ppm 
2 0 Adheaivea <5 00ppm 

Aluminum <10ppm 

2. CHEMISTRY OP PET 

PET if; comprised of repeating units of ethylene glycol and 
terephthalic acid connected by ester linkages. Figure I , above, 
25 shows a typical PET molecule. Each repeating unit of PET has a 
weight average molecular weight of 192 with one equivalent of 
ethylene glycol and one equivalent of terephthalic acid. By 
reacting PET with cither an alcohol or with an acid, it ie possible 
to reduce the average chain length of the PET molecules. 
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a. jUooholyois of PET 

Tne cUemi»Lfy oX PET JLs such that em equilibrium exists 
between PET, water, ethylene glycol (EG) and terephthalic acid 
(TPA) . This equilibrium makes it possible to substantially reverse 
* 5 the polymerization process and depolymer ize PET into its starting 
materials- The Eastman Chemical publications cited above refer to 
the process of depolymerizing PET as "glycolysis 1 '. That process 
comprises the catalytic reaction of PET with a polyol. As further 
defined and exemplified below, it should be appreciated that 

10 hydroxy-f unotional materials having OH functionality greater or 

less than two can be effectively utilized in the present process; 
thus, the present process is herein referred to as "alooholysis" . 
in the context of the present invention, reference to "alcohol 11 
should be understood to refer to both mono- and poly-functional 

15 alcohols unless specifically taught otherwise. 

The number of OH equivalents from the alcohol should be equal 
to, or in excess of, the number of equivalents of ethylene glycol 
from the PET. Preferably, the ratio of equivalents should be 
between about 1:1 to about 3:1, more preferably about 1:J to about 

20 1*5:1 moles of OH equivalents per mole of PET . 

Suitable catalysts for alooholysis of PET include the 
traditional transesterif ication catalysts including stannous 
octoate, calcium hydroxide, calcium formate, lithium hydroxide, 
bwriuin hydroxide, sodium hydroxide, sodium methoxidc, manganese 

25 acetate tetrahydrate, and polymeric diorganotin catalysts such as 
dibutyX tin oxide (tradonexmo Faooat, available, from M&T Chemioalr. ) . 

6 
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Most preferred is dibutyl tin oxide. If used, the catalyst should 
be present in an amount of from about 0.2 weight % to about 1,5 
weight % based upon the total weight of the PET and alcohol. 

When PET and a alcohol are reacted together in the presence 
of the above catalyst and heat, the high molecular weight PET 

WOloOUlQ ±o bro]ton clown irit-o ultortuc uIim in JLf w^imu(iUm . 1*1* i. a A«Si 

accomplished through chain attack and exchange by the alcohol with 
the ethylene glycol units of the PET molecule. This attack and 
exchange continues to occur until a new equilibrium is established 
between the PET, the shorter chain length PET , the shorter chain 
length PET substituted with the alcohol, the alcohol and ethylene 
glycol. Figure II shows the typical products of alcoholysis of 
PET with a representative polyol : 

Figure III 

O o 
« n 

HO-R-C"0~R« -OH + HO-R"-OH < > HO-R-C-O-R" —OH -f HO-R'-OH 

As can be seen from Figure II, subsequent to alcoholysis all 

ir^*n<& Ining PET fragments and products JLr» «<juilibrium *fchoir<s»wi «fcl\ c\**« 

hydroxyl terminated- As described further below, they can foe 
reacted with aaids, anhydrides, fatty acids, isocyanates and the 
like to form excellent coating compositions. 

A.l. Alcohols for use in Alcoholyais of PET 

Typically, tho nXooholo will h 

weights of below about 4 000 and typical number average molecular 
weights will range from about 30 to about, nooo, and fisp^ciaiiy 100 
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to about 100. Mothode of propnring alcohols arc* woll known in the 

to the practice of this invention. 

Suitable alcohols include the C1-C22 linear and branched 
saturated and unsaturated alcohols including, for example, 
methanol, ethanol, propanol, butanol, hexanol , linoleyl alcohol, 
trimethylolpropane diallyl ether, allyl alcohol, 2-mercapto othanol 
and the like. Additionally, useful alcohols include the 

hyaiuxyfunctional poly*th*r* ( poXy*st«i-s, polyux-ethanes , 

polyaaprolactonoc , ote. ae generally discuccod in Sections a.l.a. 

through a, I.e. below, 

a.l.a. saturated and unsaturated polyols include 
glycerol, castor oil, ethylene glycol, dipropylene glycol, 
2,2,4-trimethyl l , 3-pentanediol , noopentyl glycol, 1 , 2 -propanediol , 

1.3- propanediol, 1, 4~butanediol , 1, 3-butanediol , 2 , 3-butanediol , 
1, 5~pentanediol , 1 , 6-hexanediol , 2 , 2 -dimethyl -1 , 3 -propanediol , 
Bisphenol A tetraethoxylate , dodecahydro Bisphenol A, 2,2'-thio 
diethanol, dimethyl ol propi onic acid r acetylenic diols, hydroxy— 
terminated poly butadiene , .1 , 4 -cyclohexanedimethanol , 
1 9 2-cyclohexanedimethanol # 1,3-cyclohexanedimethanol, 

1. 4- toie (2-hydroxyethoxy) cyolohexane, trimethylene glycol , tctra 
mothylcnc glycol, p/jtitamcthylcnc glycol, hocamothylono glycol, 
aooamothylono glyool, diothylano glycol, triothylono glycol, 
totr«etr.hyltin« ylyuul, iiuxbuniyleim ylyoul, 1 , <l -bttinswiiuaiiwethanol , 

1,4-benzenecUethanol, 2 , 4-diroethyl-2-ethylenehexane-l, 3-diol, 
a-butono-l, 4-diol, and polyolet euoh ao trimothylolothano, 

8 
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trlmothylolpropane, tr imofchylol propane monoallyl e^V*!*/ J ' * 

trJmothylolhoxane, t riothylolpropane, 1 , 2 , /. -but anetr io j , glycerol, 
pentaery Ihritol , d ipon t *ery thr i to I , etc. 

a.l.b. Polycther polyols are we J 1 known in the art and 
5 arc conveniently prepared by the reaction of a diol or polyol with 
the corresponding nlkylene oxide. These material-, art; commercially 
avoilabJe and may be prepared by a known process such as, for 
Oicample, the process^ described in Enc^Aor^d iji _o£.__ ChmnicjLl 
Ie.SbDftl.OMy, Volume 7, pages 257-262, published by mtei sci-nce 
10 Publishers, Inc., 193.1. Kepresentative examples include the 
polypropylene ether glycols and pol ye thylene ether glycol* such *e. 
those marketed as MAX Polyols from Union Carbid* Corporation. 

a, I.e. Another useful cJar.s of hyd voxy- f unc t i o;v\l 
polymers are those prepared by condensation polymerization reaction 
15 techniques af, are we.) 1 known in the art. Represent* t 1 </e 

condensation polymerization reactions include polyeatere preparer! 
by the condensation of polyhydric alcohols and polycarboxyll c acido 
or anhydrides, with or without the inclusion of drying oil, 
semi-drying oij, or non-drying oil fatty acids. By adjusting the 
stoichiometry or the alcohols and the acids while maintaining an 
excesc of hydroxyl groups, hydroxy-f unct ionaj polyesters can be 
readily produced to provide a wide range of desired molecular 
weights and performance characteristics. 

The polyester polyols are derived from on.? or more aromatic 
and/or aliphatic polycarboxylic acids, the anhydrides thereof, and 
one or more aliphatic and/or aromatic polyols. The carboxyllc 
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acids include the saturated and unsaturated polycarboxylic acids 
and the derivatives thereof, such as maleic acid, fnmaric acid, 

succinic ncUl f ndipic *\oic1, ^r.Alaic <Aoi.:l, «\jk1 rl^yrJop ft htfldiftni* 

dicarboxylio acid. The cnrboxylio acids also include the aromatic 
polycarboxylic acids, such as phthalic acid, isophthalic acid, 
tftr ft phthnHa acid, etc. Anhydr 1 dn* mmh mnlftir *nhyrJvirie, 

phthalic anhydride, trimellitic anhydride, or Nadic Methyl 
Anhydride (brand name for methyl bicyclo [2.2.1] 

hoptcno-2 , D-clicauboKylic anhych idc i&ouierc) u-an alsu be u^uO. 

Representative saturated and unsaturated polyols which can be 
reacted in stoichiometric excess with the carboxylic acids to 
produce hydroxy-f unctional polyesters include the diols taught in 
a.l.a. and a.l,b., above. 

Typically, the reaction between the polyols and the 
polycarboxylic acids is conducted at about 120 -c to about 200 in 
the presence of an esteri f icat ion catalyst such as dibutyl tin 
oxide. 

a.l*d. Additionally, hydroxy-f unctional polymers can be 
prepared by the ring opening reaction of epoxides and/or 
polyepoxides with primary or, preferably, secondary amines or 
polyaroines to produce hydroxy-f unctional polymers. Representative 
amines and polyamines include ethanol amine, N-methylethanol amine, 
dimethyl amine, ethylene diamine, isophorone diamine, etc. 
Representative polyepoxldes include those prepared by condensing 
a polyhydrio alcohol or polyhydric phenol with an epihalohydrin, 
ouoh ao epiohlprohydrin, usually under alkaline conditions. Some 
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of these condensation products aro available commercially \i^lgrgt^e] ' 
designations epon from shell Chemical Company, and methods of 
preparation are representatively taurjht in U.S. patents 2,592, seo; 

2,502,985 and 2, 694,694. 

a.l.«. Other useful hydroxy- functional polymers can be 
prepared by tho reaction of an excess of at least one* alcohol, su;:h 
ac thoae representatively doacrlbed above, with isocyanar.e-.-5 to 
produce hydroxy-functional urethanes. Hcprosentativo mono- 

functional isocyanates include allyl isocyanato and tolulyl 
isocyannte. Representative poly isocyanates include the aliphatic 
compounds such as ethylene, trimethylenc , tatramethylone, 
pentamethylene, hexamethylene, 1 , 2-propylono , i , 2-buty .1 one , 
2,3-butylene, 1, 3-butylenc , ethylidene and butylldene 
diisocyanates; the cycloalkylene compounds such as 3-ie?ucyanato 
me thy 1-3, 5 , 5-t r imo thy 1 c.y cl ohcxy 1 i socy ana t e , and trie 

1. 3- cyclopentane, 1, 3-cycl ohexane, and 1 , 2 -cycl ohexa ne 
dilnocyanates; the aromatic compounds such as m-phenylene, 
p-phenylene, 4 , 4 1 -diphenyi , 1 , 5-naph thalene and 1 , 4 -naphtha 1 ene 
diisocyanates; the aliphatic-aromatic compounds euch as 
4, 4 '-diphcnylene methane, 2 , 4- or 2 , 6-toluene, 4 , 4 ■ -toluidine , and 

1.4- xylylene di isocyanates ; benzene 1, 3-bis ( 1-isocyanato- l-mc thy 1 
ethyl) ; the nuclear substituted aromatic compounds such as 
dianisidlne di ioocyanate, 4 , 4 • -diphenylether diiRocyanate and 
ohlocodiphenylene diiaocyanato; the triisoeyanates such as 
triphenyl mothane-4 , 4 ■ , 4 1 1 -triisocyaneite, 1 , 3 , 5-tri isocyana te 
benzene and 2 , 4 , 6-triisocyana te toluene; and tlm t.&ti*a isocyana t(?a 
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such no 4 , 4 1 -diphanyl-d imothy 1 mothans-2 , 2 • -5, 5 1 -totraisocyanate; 
the polymerized polyisocyana tes such as tolylene diisocyanata 
dimers and trimerc, and other various polyisocyanatos containing 
biuret, urethane, and/or allophanate linkages. The isocyanates and 
the alcohols are* typically reacted at temperatures of 25*C to about 
150*c to form the hydroxy-functiona.l polymers. 

Especially proferrod hydroxy-funotional matcrlalc in the 
pr«>Otino rif 1-h i <5 invention rr> mnnn-fnnr.H nnnl r>1r.r»hnl<: ennh nc 

trimethylolpropane diallyl ether and allyl alcohol; and diols and 
triols such as ethylene glycol, dipropylene glycol, 2 , 2 , 4 - tr iroethyl 
1,3-pentanediol, neopentyl glycol , 1 , 2 -p r op a n ed i o 1 , 

1 . 3- propanediol , 1 , 4-butanediol , 1 , 3-butanediol , 2 , 3-butanediol , 
1 , 5-pentanediol , l , 6-hexanediol , 2,2 -dimethyl-l , 3-propanediol , 
1, 4-cyelohexanedimet.hanol , X , 2-cyclohexanedimethajiol , 
1, 3-oyolohexanediwethanol , 1, 4-bit* ( 2-hydruxy tsLhuxy ) uluhcxcwie , 
triroethylene glycol, tetra methylene glycol, pentamethy lene glycol, 
hexamethylena glycol, decamathylena glycol, diethylene glycol, 
triethylene glycol, tstraethylene glycol, norbornylene glycol, 

1.4- besnzenedimothanol, l„4-benzenediest:hanol, 
2 , 4-diroothyl-*2-othylanohcxanc-l , 3-diol , 2 -butcnc-1 , 4 -diol , and 
polyole such as trimethylolethane , trimethylolpropane , 
trimethylolpropane monoallyl ether, triinethy lolhexane , 
triethylolpropane, 1, 2, 4-butanetriol , glycerol, pentaorythri tol , 
dipontaorythritol ; and mixtures thereof. 

Most preferred are trimethylolpropane diallyl ether, propylene 
glycol, ethylene glycol, diethylene glycol, and mixtures thereof. 
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It should ba appreciated that other a.lcohol3 should be considered 
equivalents of those namfjd herein. 

b. Furthor Roactions of the Alcoholyaia Products 
As discussed briefly above, the product of the alcoholysis 
reaction is further reacted to produce a polyester product useful 
in a coating composition. Since the alcoholysis reaction products 
are hydroxy- functional , they can be further reacted with 
anhydrides, acids, fatty acids and isocyanates including those 
taught below to produce exceptional coating compositions. By 
controlling the levels and amounts of reactants, as discussed 
below, one can formulate either* high acid value or low acid value 
systems from the alcoholysis reaction products. The products of 
such reactions include alkyds and polyesters which can be air or 
bake dried or which can be further mixed, reacted or modified to 
create dispersions of emulsion polymers using the alkyds or 
polyesters as dispersing media and acrylic modified alkyds and 
polyesters . 

Suitable acid-functional materials include mono- functional 
acid* Buch as benzoic, crotonio and aorbio acids; and acids having 
nn aula r unoUlurml 1 ty on avertiye or ti U leaut two, t»uob au pti tbialle: 

aoid, succinic acid, adipic acid, azelaic acid, maleic acid, 

£ u E2EiS v *, a ?i d ' trimellitic acid, trimesic acid, naphthalene 
aioarooxyxic aciQB | carooxy-cermrnnTLea poxyoutauiene , oensopnenone 

totraanrboxylio dianhydrido, A , 4 1 -dioaboxy diphenoxy ethane, and 

the hydroxy carboxylic acids of piralactone . Other suitable aoid* 

include the saturated acldo such as butyric, caproic, caprylic, 
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capric, lauric, myristic, palmitic, stoaric, 1 2 -hydroxyntear ic , 
arachidic, behenic and lignoceric acids; the unsaturated acids such 
as palmitoleio, oleic, ricinoleic, linoleic, linolenic, 
eleostearic, licaric, gadoleic and eracic acids; and the oils (and 
thair fatty acids) such as canola, mpeseed, castor, dehydrated 
caator, coconut, coffee, corn, cottonseed, fish, lard, linseed, 
oticica, palm kernal, peanut, perilla, saf flower, noya, sunflower, 
tallow, tung, walnut, vernonia, tall and monhaden oils; and blends 
and mixtures of natural and synthetic oils and fatty acids, 
particularly those oils and fatty acids with high iodine numbers. 

Representative anhydrides include, phthalic anhydride, 
3-nitrophthalic anhydride , 4 -nitrophthal ic anhydride , 

3- f lourophthalic anhydride , 4 -chlorophthalic anhydride , 
tetrachlorophthalic anhydride, tetra bromoph/thalic anhydride, 
tetrahydrophthalic anhydride, hexahydro phthalic anhydride, 
methylhexahydrophthalic anhydride, succinic anhydride, 
dodecenylsuccinic anhydride, octylsuccinic anhydride, maleic 
anhydride, dichloromaleic anhydride, glutaric anhydride, adipic 
anhydride, chlorendic anhydride, itaconic anhydride, citraconic 
anhydride , endo-methy 1 ene tetrahydr ophtha 1 lo anhydride , 
cyclohexane-1, 2-dicarboxylic anhydride, 

4- oyclohexeno-l, 2-dicarboxylic anhydride, 

4- wethyl-4-oyclohexene-l / 2-dicarboxylic anhydride, 

5- norbornene-2 , 3-d.icnrboxylic anhydride, 
1,4-cyclohexadiena-l, 2-dicarboxylic anhydride, 
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1/ 3-cyclopentanedicarboxylic; anhydride, diglycolic acrid anhydride, 
and the like. 

Other useful anhydrides include those anhydrides having a free 
carboxyl group in addition to the anhydride group such as 
trimellitic anhydride, aconitic anhydride, 2 , 6 , 7 -naphthalene 
tricarboxylic anhydride, 1,2,4-butane tricarboxylic anhydride, 
1 , 3 , 4-cyclopentane tricarboxylic anhydride, and the like. 

It should be appreciated that other ncids and anhydrides 
should be considered equivalents of those named herein. 

The acid- or anhydride functional material will generally have 
a number average molecular weight below about 2000. Preferably the 
aoid- or anhydride-functional material will have a number average 
molecular weight of below about 400. Typical number average 
molecular weights of these materials win range from about 96 to 
about 4 00, 

Especially preferred acids and anhydrides include the vegetable 
fatty acids described above and trimelletic anhdyride. 

o* High and Low Aoid Value Products using the Alooholyais 

Reaction Products 
As stated above, the alcoholysis reaction products are further 
reacted with acid or anhydride functional materials to produce 
either high or low acid value products. For purposes of the 
present invention, the term "high acid value" is meant to be those 
'compositions having aoid values greater Lhan about 30. The term 
"low acid val»i >*i i s meant to be » "..one compositions having nci/i 
VftlVlfc& lover than about 20. compositions having acid values 



JftH-2Q- ' 91 WED i;_':<l8 ip.:com-execut iue 



TEL H0:5i6- C ?6&-21'I3 



lin,?.? P17 



20879H 

between about 20 and about 30 tend to exhibit characteristics of 
both high and low acicJ value products and, thus, are not 
categorized an either high acid value or low acid value, although 
it should bo appreciated that with some trial and error such 
compositions may be acceptable in either category. 

As a guideline, in order to formulate an alcoholysis reaction 

following stoichiometric proportions (in moles of equivalents) of 
materials should be used. For each mole of PET used, from about 
1.1 to about 1.5 moles of OH should be used in the alcoholysis 
reaction, followed by further reaction with about 1 . 0 to about 1.2 
moles of acid or anhydride. Preferably, the moles of OH to pet 
should^ be about 1.15:1 to about 1.35:1 and the moles of 
acid/anhydride to PET should bo about 1.0:1 to about 1.10:1 for 
such higher acid value products. 

In order to formulate an alcoholysis reaction product to a low 
acid value of less than about 20, the following stoichiometric 
proportions (in moles of equivalents) of materials should be used. 
For each mole of PET used, from about 1.0 to about 1.35 moles of 
OH should be used in the alcoholysis reaction, followed by further 
reaction with about 0.50 to about 0.75 moles of acid or anhydride. 
Preferably, the moles of OH to PET should be about 1:1 to about 
1.25:1 and the moles of acid/anhydride to PET should be about 
0,50il to about 0,65:1, 

a. Final coating Products 



16 



JtfN-20-"?3 WED 12:<r? IpiCCrti-CKECUT I'JK TEL MO: J?l6-5^»2 U13 

c-. • 2 0 8 7 [) I d 

The products of Section 2.c. can be used by themselves, in 
combination vith other well known coatings additives, including 
pigments, flow aQpnt.s, c^lralysts, cUluonts, solvent??, ult-raviolot 
light absorbers, and the like, or can be further mixed, reacted or 
modified as described below. 

The high acid value products (that is, acid values greater 
than about 30) of Section 2.c, or such products in combination 
with the above-described additives, can be dispersed or reduced in 
Water once neutralized with a weak base solution such as u tertiary 
amine in water. Neutralisation techniques are well known in the 
coatings art. In a preferred embodiment, the high acid value 
products of Section 2.c. can be reduced in water and thereafter 
serve as the (stabilizing media for the emulsion polymerization of 
acrylic and other ethylenically unsaturated monomers, including 
acrylic addition wonomore , oligomers and polymors; particularly one 
or more alkyl astArs of acrylic *dr1 

optionally together with one or more other ethylenically 
unsaturated monomers. 

Suitable acrylic esters include methyl (meth) acrylate , ethyl 
(meth) acrylate, propyl (meth) acrylate, butyl (meth) acrylate , 
hydroxy ethyl (moth) acrylate , 2-othyl hexyl (moth) acrylate , 
aorylonitrile, acrylamide , vinyl polymers such as polymers of vinyl 

esters of inorganic or organic acids, including vinyl chloride, 
vinyl acetate, vinyl propionate, vinyl toluene, eta., styrene, and 
mixtures thereof , 
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Emulsion polymerisation reaction cond 1 1 I nn:; ar« wo) l known in 
the art and con include the procedures taught in U.S. Patent 
4,116,903, incorporated herein by reference a« veil as the 
procedure!? taught In the Examples bolow, 
'3 The low acid value* products (that is, acid vnluei; 3 esn them 

about 20) of such section, or such products in combination with the 
above-described additives, can bo reduced in uolvents such as 
xylene, toluene, benzene, mineral spirits and the like. Sue); 
products can then be allowed to air dry or forced to dry by ba'-Ung 

10 as if; well known in the art. A melam.ino, or equivalent, agent 
would preferably be added to facilitate drying in the bake dry 
systems*. In a preferred embodiment, the low acid value products 
of Section 2.C. can be directly modified with acrylic monomers, 
oligomers and polymers to produce air dry, bake and water-reducible 

lb coatings. 

Suitable acrylic monomers, oligomers and polymers include 
those acrylic, vinylic and ethylenicall y unsaturated material:* 
taught to be useful with the high acid value products! as well a:3 
the acrylic acids themselves such as acrylic acid, mothacryllc acid 
20 and itaconic acid. 

In another preferred embodiment, either the high or the low 
acid value products of Section 2.c. can bo further modified by 
direct acrylic modification. Direct acrylic modification is 
typically conducted under conditions also well known in the art, 
25 including tho procedures taught in U.S. Patents 4,73S,<)9S and 
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4,1)73,281, incorporated herein by reference, as well as by the 
procedures taught in the Examples below. 

When acrylic modifying the low acid value products, the 
Incorporation of a high level of acid-functional acrylic materials 
will enable the final, acrylic-modified coating product to be 
reducible in water or other aqueous systems. Generally, amounts 
of acid- functional acrylic materials greater than about 1.0% by 
weight of the total amount of acrylic and . other ethylenical ly 
unsaturated materials will result in a coating composition which 
is water reducible. Amounts less than the above will generally 
result in coatings which are not v/ater reducible. 

The coatings of this invention can also be blended with other 
acrylic resins, alkyds, polyesters and coating resin systems. 

The coatings of this invention may typically be applied to 
any substrate cuoh as metal , placbio, wood, and glass, by brushing, 
dipping, roll coating, flow coating, spraying or other method 
conventionally employed in the coating industry. 

Representative opacifying pigments include white pigments such 
ao titanium dioxide, zinc oxide, antimony oxide, etc. and organic 
or inorganic chromatic pigments such as iron oxide, carbon black, 
phthalooyanine blue, etc. The coatings may also contain extender 
pigments such as calcium carbonate, clay, silica, talc, etc* 

The following examples have been selected to illustrate 
specific embodiments and practices of advantage to a more complete 
understanding of the invention,. Unless otherwise stated, "parts" 
weans parts-by-weight and "percent" ie percent-by-weight , 
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A High cvcricl voluv», waU^i. i ttUuM.lbl*!i itifin w«o pi «^ cU ^ a 

according to the following procedure: 

A 31, 'l-nockod round bottom flaok oquippod with inert cj « o , 
mechanical stirrer, Barrett tube and Friedrich's condenser was 

trimethylolpropane diallyl ether, 5.3g of dibutyl tin oxide 

Ofttalyot anrl D7g xylene. The aontonts wore heotcO to 4 OOF a. ,a li«ia 

until all contents had melted and a clear solution wae obtained. 
The solution was cooled to 325F and 290. 4g of trimelletic 
anhydride, 344 . 4g dehydrated castor oil fatty acid and 65. 8g 
Unread oil retLLy auld were added. The contents were heated to 
470F and held for an acid value of between 60-65 and a viscosity 
leoo than 10,000ops at 90% in propylene glycol monopropyl ether. 
Once reached, heat was removed and the contents allowed to cool. 
The final resin product had an NVM of 09.85, a viscosity of 5300cps 
(using Brookfield LVT#3, 12rpm) , acid value of 62, Hz of 4289, Mw 
of 1941, Mn of 1036 and Pd of 1.07. 

The resin was further reduced in water by combining the resin, 
water and triethylamine in the following amounts: 

65g of resin 

65g of water 

6.1g of tx-lethylaraine, 
EXAMPLE II: ALCOHOLYSIS OP PET 

A high acid values, water reducible resin was prepared 
according to the following procedure: 

20 
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A 31, 4-necked round bottom flask equipped with Inert gas, 
mechanical stirrer, n.irrctt tube and Kriedrich' s condenser war. 
charged with 542. Gg of polyethylene teroph thai a te , 735. 3g of 
trimethylolpropanu diallyl ether, 5 . 3g of dibutyl tin oxide 
oatolyot and 55g xylene. The contento were heated Lu 460F und held 
until all contents had melted and a clear solution was obtained. 
The solution was cooled to 325F and 290, Og of trimelletic anhydride 
and 409. 5g of high content linoleic fatty aoid (Prifac 8960) were 
added. The contents were heated to 470F and held for an aoid value 
of between 80-85. Once reached, heat was removed and the contents 
allowed to cool. The final resin product had an Nvm of 95.2.5, a 
viscosity of I8,600cp6 (using Drookfield LVT«3, I2rpm) , acid value 
of 82, MZ of 3649, Mw of 1643, Mn of 919 and Pd Of 1.79. 
EXAMPLE III: ALCOHOLYSIS OF PET 

A low acid value resin was prepared according to the following 
procedure : 

A 31, 4 -necked round bottom flask equipped with inert gas, 
mechanical stirrer, Barrett tube and Friedrich's condenser was 

ohargod vith 10I5,7g of polyethylene tcvcphthalaU; 4 14 . ©y u£ 
propylene glycol, 90g of trimethylolproptine diallyl ether, 5.5g of 
dibutyl tin oxide catalyst and 4 0g xylene. The contents were 
heated to 4 60F and held until all contents had melted and a clear 
solution was obtained. The solution was cooled to 325F and 59. og 
of trimelletio anhydride was added. The contents were heated to 
470F and held for an acid value of less than 10. Once reached, 
heat wae removed and the contents allowed to cool. The final resin 
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product had an MVM of OS). 5, a viscosity groator than 20,000cp 3 
(using Drookfield LVT03 , 12rpm) , *cid value of 4.1, Nz of 2180, Mw 
of 1346, Mn of 847 c\nd Pd Of 1.59. 
EXAMPLE XV: DIRECT ACRYLIC MUUJL f 1 CATION 
5 400g of the resin of Example m ana 150g of Propasol 

(propylene glycol monobutyl ether) were charged to a reaction 
vessel and heated to about unn. AHriod to uko voccol ovet- « o,s 
hour period was 2G6g of methyl methacrylate, 43g of me thacryl ic 
acid, 29g of etyrene, 50g of ethyl hexyl acrylate. A second feed 
10 of 9g of t-butyl perbenzoote and lOOg of Propasol was added over 
the same time period. Upon complete addition of both feeds, a 
chase of 1.9g t-butyl perbenzoate in 20g of Propasol was added over 
a 1.5 hour time period. Heat was removed and the contents of the 
vessel filtered. 
15 EXAMPLE V: AIR DRY COATING FORMULA 

A resin prepared according to the procedure of Example I can 
be formulated to a high solids, solvent-based air dry coating 
having NVM of 80.55, VOC less than 250 g/1 as follows: 
in a high .speed disperser, grind: 

20 422. 6g Resin of Example I 

47.5 Aromatio Naphtha 

7.7 soya Lecithin 

202.3 Rutil© titanium dioxide 

Run on high for 15 minutes 

25 Add 203.9 Resin Of Example I 

19.3 Aromatic Naphtha 

1.2 12% Cobalt Catalyst 

• 29,5 10% Calcium Drier 

2,1 Methyl ethyl Jcetoxime 

30 01-9 Aromatio Naphtha 

0.5 Defoamor (Byk 052) 

EXAMPLE VI i DAKE DRY l'OKMULA 

22 
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A roain prepared according to the procedure of Example III can 
be formulated to a bake dry coating having PVC 18.5, nvm 80,9. 
weight per gallon 11.8 lbs/gal and Voc of 2.25 lbis/gal an follows: 

173. lg Resin of Example Hi 

2 4.0 PropRjanl p 

423.1 Rutile titanium rrinvldP 

Run to 7H (Hegman Grind) 
Stabilize 100. 0 Propasol P 

Thindown 2 41.5 Resin of Example III 

132,7 Melamine 
80.2 Propasol P 

/ 
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WHAT 10 CUUMKD IS t 

1. A non-acjUQrn)« orcein? rompocitlot, oomprioing the vfeo^Liuu 

product of i 

a. polyethylene terephthalato with an alcohol in the 
presence of a catalyst; 

b. followed by th* r«*otion hhq procluot o 2? atop a with 

a member of the group consisting of acid- and anhydride- 
functional materials ; 

wherein the resultant composition has an acid value less than 

about 15. 

2. Tho coating composition of Claim 1 wherein the alcohol is 

alcohols, diols and trio.l s having number avorago molecular 
welgnts or oeiow about 4000. 

3. *ha coating composition uf Claim 2 wherein tne alcohol is 
selected from the group consisting of: 

a) the C1-C32 linear and branchud saturated and unsaturated 
alcohols including methanol, ethanol , propanol, butanol, 
hexanol, linoleyl alcohol, tr imethylolpropane diallyl 
other, allyl alcohol, 2-mttvc:*ti.-Lu ethanol and mixturoo 
thereof, 

K>) saturated and unsaturated polyols including glycerol, 

nflq1 " Ar n il . othylono glycol, dipropylcnc ^lyuul , 

2, 2, 4-trimethyl 1 , 3-pentanediol , neopentyl glycol, 
1 , 2-propanediol , l , 3-propanediol , l , 4-butanediol , 
X, 3-butanedlol , 2 , 3-butaned J ol , 1 , 3-pon t s\nodiol , 
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1, 6-hoxanediol, 2, 2-Uimethyl-l, 3-propcinediol , 

1, 4-cyclohexanedimethano.i , 1 , 2-cyclohexancicUincthnno.l , 
1, 3-cyciohexaned. imethnnol , 
1 , 4-bis (2-hydroxyethoxy) cyolohcxane, trimethylene glycol . 

tetra mp.hhyl ono glyool , P ontamothylen6 ylycul, 

hexamethylene glycol, decamethylene glycol, diethylene 
glycol, triethylane glycol, tetraothylene glycol, 
norbornylene glycol, 1, 4-benzenedimethanol, 

1 / 4-benzenediethanol , 

2 , 4"dimQthyl-2-ethylenehexane-l , 3-diol , 
2-butene-l , n-diol , and polyols such as tr imetbylolethane , 

f riwot-hylf^lpropano, tiriroothylolpropftjno mono a 1 1^ 1 ttLhtfi, 
rrim^thylolhoxane , triothylolpropflne, i , 2 , 4 -UuLane t riol , 

glycerol, pentaerythritol , dipentaerythritol , and 

1* rolicturoo thereof / 

C) Polyether polyols prepared by the reaction of a dioi or 
polyol with an alkylene oxide, including polypropylene 
ether glycols and polyethylene ether glycols; 

d) polyesters prepared by the condensation of polyhydric 
20 alcohols and polycarboxylic acids or anhydrides, with or 

without the inclusion of drying oil, semi-drying oil, or 

non-dryincj oil fatty aoidc while maintaining an excess 

of hydroxy 1 groups; 

e) hydroxy-functional polymers prepared by the ring opening 
25 reaction of epoxides end/or polyepoxides with primary or, 

preferably, secondary amines or polyamines; 

25 
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f) hydroxy -functional urethane polyra«rs prepared by the 
reaction of an gxoosq of at. least one alcohol with 
isoayanatoe . 

4. The coating composition of Claim 2 wherein for each mole of 
5 polyethylene terephthala te , from about 1 . 0 to about 1.35 moles 

of hydroxy functionality and from about 0.50 to about 0.7 5 
moles of acid/anhydride functionality are present. 

5. The coating composition of Claim 3 whorein the alcohol is 
/selected from the group consisting of mono- Cunctional alcohols 

10 including trimothylolpropane diallyl ether and allyl alcohol; 

diols and triols including ethylene glycol, dipropylene 
glycol, 2 , 2 , 4-trimethyl 1 , 3-pentanediol , neopentyl glycol, 
1,2-propanediol, 1,3 -propanediol , 1 , 4-butanediol f 

1 , 3 -bufcanedioi , 2,3-butanediol, i , 5-pentanediol , 

It 1,6-hexanadiol, 2 , 2-dimethyl-l , 3 -propanediol , 

.1 , 4 -cyclohexanedi methanol , 1 , 2 -cyclohexanedimethanol , 

1, 3-cyclohexanedimethanol , 
1 # 4 -bis (2 -hydroxy athoxy) oyclohexane , trimethylene glycol, 
tetra methylene glycol, pentamethylene glycol, hexamethyiene 

20 glycol, decamethylene glycol, diethylene glycol, triethylene 

glycol, tetraathylene glycol, norbornylene glycol. 
1,4 - ben 7. enedimethanol, 1, 4-benzenediethanol ( 

2, 4-dimethyl-2-«thy.lenahflxane-l, 3-cliol, 2-butene-l, 4-diol , and 
polyolfi such n« trimethylolothane , trimathylolpropane, 

25 -trimothylolpropan© monoailyl ather, trimathy lolhexane , 
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triothyiolpropane, 1 . 2 , 4 -butanetriol , glycerol, 
pnntanrychritol, dipenforythritol, «nd mixture* thereof. 

6. The coating composition of claim 5 wheroin the alcohol i s 

salecterl from the group oonsl«tin<j trim«,Uhylolpropane diallyl 

5 other, propylene glycol, ethylene glycol, Methylene glycol, 

and iwlxturos thereof. 

7. The coating composition of claim x wherein the acid- and 
anhydride-functional materials are selected from the grou P 
consisting of mono-functional acids, including benzoic, 

10 crotonic and sorbic acids; acids having. an acid functionality 

on average of at least two, including phthalic acid, succinic 
acid, adipic acid, azelalc acid, mnleic acid, fumaric acid, 
triraellitic acid, trimesic acid, naphthalene dicarboxyiic 
acids, oarboxy-terminatod polybutadiene , benzophanone 
ia tricarboxylic dianhydride, 4 , 4 • -dicaboxy diphenoxy ethane, 

hydroxy carboxylic acids of piralactone; saturated acids, 
including butyric, caproic, capryiic, capric, laur.ic, 
rayristic, palmitic, stearic, 12-hydroxystenric, nrachidic. 
bahenio and lignoceric aoids; unsaturated acids, including 
20 palmitoXeic, oleic, ricinoieic, linoleic, linol«nic, 

eleostearic, licaric, gadoleic and eracic acids; oils (and 
their fatty acids) including canola, rapeseed, castor, 
dehydrated castor, coconut, coffee, corn, cottonseed, fish, 
lard, linseed, oticioa, palm kernal, peanut, periiia, 
?5 safflower, soya, sunflower, tallow, tung, walnut, varnonia, 

tall and menhadon oils; blenda and mixtures of natural and 
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nynthBtic oils and fatty acids, partioularly oils and fatty 
acids with hlyh iodine numt,ors ; anhydrides, including, 
phthalic anhydride, j -nitrophthal io anhydride, , 4-nitrophthalic 
anhydride, J-fiourophthal ic anhydride, 4 -chlorophtha I ic 
5 anhydride, tetrachlorophthalic anhydrido, tetra bromophr.ha j. ic 

anhydride, terrahydrophthal ic anhydride, hexahydro phthaLic 
anhydride, methylhexahydrophthalic anhydride, succinic 
anhydride, dodeceny.lsuecinic anhydride, ootyl succinic 
anhydride, maleic anhydrido, dichlororaalelc anhydride, 
10 glutarlc anhydride, adipic anhydride, chlorendic anhydrid,,, 

itaconic anhydride, citraconic anhydride, 
endo-nathylenetetrahydrophthalic anhydrid., 
cyclohexane-l, 2-dicarboxylic anhydride, 

4- cycloh«xene-i, 2-dicarboxylic anhydride. 
15 4-nethyl-4-cyclohexene-i,2-dicarboxylia anhydride, 

5- norbornen«-2 / 3-dicarboxylic anhydride, 
l,4-cyclohexadiene-i,2-dicarboxylic anhydride, 
1, 3-oyclopentanedicarboxyiio anhydride, diylycolic acid 
anhydride; anhydrides having a free carboxyl group in addition 

? '° to tno anhydride group, including trlmollitic anhydride, 

aconitio anhydride. 2 , 6 , 7-naphthalone tricarboxylic anhydride, 
1,2,4-butane tricarboxylic anhydride. 1, 3 , 4-cyclopentar.e 
tricarboxylic anhydride; and mixtures thgroof. 
U. Th« coating composition or Claim 7 wherein the acid- and 

25 anhydride- functional materials are selected from tho group 
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consisting of the vegetable fatty acids of Claim 7 and 
trimel latic nnhdyricio. 

A coating composition comprising: 

a. the reaction product of polyethylene torephthalate with 
an alcohol in tho presence of « catalyst ; 

b. wherein the compo3ition of atep a is further reacted with 
a momber of the group coneisting of acid- and anhydride- 
functional material a to produce a composition having an 
acid valuo lose than about 15; 

c. wherein acrylic and other ethyl enically unsaturated 
monomers are subsequently polymerized in the presence of 
the composition of step c. 

The coating composition of Claim 9 wherein the alcohol is 
selected from the group consisting of mono-functional 
alcohols, diols and triols having number average molecular 
weights of bolow about 4000. 

Th»» coating composition of Claim 10 wherein the alcohol is 
selected from the group consisting of; 

a) the C1-C22 linear and branched saturated and unsaturated 
alcohols including methanol, ethanol , propanol, butanol, 
hexanol, linoleyl alcohol, trimethylolpropane dinllyl 
ether, allyl alcohol and mixtures thereof, 

b) saturated and unsaturated polyols including giycorol f 
castor oil, ethylene glycol, dipropylene glycol, 
2,2, 4- trimethyl l , 3-pentanGdiol , neopen tyl glycol , 

29 
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1, 2-propanediol , 1, 3 -propanediol , i , 4 -butanediol , 
1, 3-butanediol, 2 , 3 -bu tanad J.ol , 1 , 5-pontaned.iol , 

1.6-hexanedlol. 2 , 2 - d imcthy.l - 1 , 3 - propanotjj o.l , 
1,4-cyclohexanndiraethanol, 1, 2-cyclohexanedimothnno I , 
1, J -*cyclohGX23nedimet hano.l 
3 ^-biB(2-hydroxyuthoxy)cyclohexane r trimethylnne glycol, 
tetra methylene* glycol, pentamothylene glycol, 
hexamethylene glycol, decamothylene glycol, diethylene 
glycol , triethylene glycol , tptraethylene glycol , 
norbor ny lenc glycol , 1 , 4-benz«nedi»ethanol . 
1 ' 4 " b e n 7* e n © d i e t h a n o 1 
2, 4-di»ethyl-2-ftt|iylenehexanfi-l, 3-diol f 
2-butene-l,4-diol, and polyols such ae trimethylolethann, 
trimethylolpropane, trimethylo.lpropane monoallyl ether, 
triniethylolhexane, triethylolpropan*, 1 ( 2 , 4-butanetriol , 
glycerol, pentaerythritol , dipentaarythritol , and 
mixtures thereof; 

Polyether polyols prepared by the reaction of a diol or 
polyol with an alkylena oxide, including polypropylene 
ether glycols and polyethylene ether glycols; 
polyesters prepared by the condensation of polyhydric 
alcohols and polycarboxylic acids or anhydrides, with or 
without the inclusion of drying oil, sonvi-drying oil, or 
non-drying oil fatty acids whilo maintaining an excess 
of hydroxy 1 groups; 



ko "OJ wet/ i'S-ivi* iu:COii-t..-:E«:ur lULi 



TEL. HO:«:iO-^t.-.i?l-;»:5 



e) bydroxy-f unctional polymern can be prepared by the ring 
opening reaction of epoxides and/or polyepoxldes with 
primary or, profernbly, aecondary amines or poll yatnines ; 

f) hydroxy- functional urethane polymcru prepared by the 
reaction or an excess of at least one alcohol with 
isocyanates. 

The coating composition of Claim 11 wherein for each mole of 
polyethylene terephthnl ate , from about 1,0 to abcut 1.35 mol«r. 
of hydroxy functionality and from about 0.50 to about 0.7 5 
moles of acid/anhydride functionality are present. 
The coating composition of Claim 12 wherein tho alcohol is 
selected from the group consisting of mono -functional alcohols 
including trimethylolpropane diallyl ether and allyl alcohol ; 
diols and triols including ethylene glycol, dipropylene 
glycol, 2,2,4-trimethyl 1 , 3-pentanediol , neopentyl glycol, 

1. 2 - propanediol, l , 3 -propanediol , 1, 4-butanediol, 

1.3- butancdiol # 2 , 3 -bu t anediol , 1 , 5-pentanediol , 
1,6-hexanediol, 2,2-dimethyl-l, 3-propanediol; 

1, 4-cyclohexaneditnethanol, l , 2-cyclohexaned imethanol , 
If 3-cyclohexanedi m ethanol , 

1 . 4 - bis ( 2 -hydroxy ethoxy ) cyclohoxane , trimethylene glycol , 
tetra methylene glycol, pentaumthylene glycol, hexamethylem* 
glycol, dectuoethylene glycol, diothylene glycol, triethylona 
glycol, tetruothylono glycol, norbornyiena glycol, 
1 , 4-benzenodimethanol, i , 4-benzenodi«thflnol ( 

2, ^-dimothyl-J^ctthylenehexane-i^-diol, 2-buteno-l, *-diol , and 
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polyolB such us trlmethylolethane, trimethy.lolpropane , 
trimethylolpropane monoallyl ether, trimethylolhexane , 
triathy.lolpropana, 1, 2 , 4-but«netriol , glycerol, 

pent.asrythritol, dipenta«rythri tol ; and mixtures thereof. 

14. The coating composition of claim 13 wherein the alcohol is 
selected from the group consisting trimethylolpropane dinllyl 
ether, propylene glycol, ethylene glycol, diethylene glycol, 
and mixtures thereof. 

15. The coating composition of Claim 9 wherein the acid- and 
anhydride-functional materials are selected from the group 
consisting of mono-functional acids, including benzoic, 
crotonic and sorbio acids; acids having an acid functionality 
on average of at least two, including phthalic acid, succinic 
acid, adipic acid, azelaic acid, maleic acid, fumai-j.c acid, 
trimallitic acid, trimesic acid, naphthalene dicarboxyl ic 
acidr., carboxy-terminated polybutadione, benzophanone 
tetracarboxylic dianhydrido, 1 , 4 • -dicoboxy diphenoxy ethane, 
hydroxy carboxylic acids of piralaotone ,- saturated acids, 
including butyric, caproic, caprylio, capric, lauric, 
myristio, palmitic, stearic, 12-hydroxystearic, arachidic, 
behenic and lignoceric acids; unsaturated acids, including 
palm.ttoleic, oleic, ricinoloic, linoleic, linolenio, 
uleostearic, licaric, gadolaic and eracic acids; oils (and 
their fatty acids) including oanola, rape E ;eed, castor, 
dnhydratad cactor, coconut, coffee, corn, cottonseed, fish, 
lariJ, linseed, oticioa, palm kernal, peanut, perilla, 
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snffJower, 3oya, sunflower, tallow, tuny, walnut, vernonia, 
tall ana menhaden oils; blendD and mixtures of natural and 
synthetic oils ond fatty acids, particularly oils and fatty 
aciU^ h&vivig high iodin* numbers ; nnhydridaa, including, 
phUjalic anhydride, 3-ni trophthalic anhydride , 4 -nitrophtha 1 ic 
anhydride, 3- f lourophthalic anhydride*, 4-chlorophtha I Lc 
anhydride, tetrachlorophthalic anhydride, tetra bromophthal ic 
anhydride, teeterahydirophthcilio anhydride , hexahydro phthalia 
anhydride, mothylhexahydrophthallc anhydride, succini 
anhydride, dodecony Ibucc inic anhydride, octy lsuccinic 
anhydride, maleic anhydride, dichlororoalaic anhydride, 
glutaric anhydride, adipic anhydride, chlorendic anhydride, 
itaconlc anhydride, citraconic anhydride, 
pnrin-Tnrfc hyl nnp. hnhrnhyrtrnphhhnl in nnhyrir IiIp , 
cyclohexane-1 , 2 -d icarboxy 1 ic anhydride, 
4-cyclohexene-l, 2 -dicarboxy 1 ic anhydride , 
4 -methyl-4-cyclohexene-l, 2 -d icarboxy 1 i c anhydride , 

.5-norbornen©~2 , 3-dicarboxylic anhydride, 
1 , 4-uyululniAaditJne-l, 2- Jiuu fbuxy 1 ic cuihydx idw , 
1 r 3-cyolopentanedicarboxylio anhydride, diglyoolic aoid 
anhydride; anhydrides having a free carboxyl group in addition 
to the anhydride group, including trimellitic anhydrido, 
aconitic anhydride, 2 , £, 7 -naphthalene tricarboxylic anhydride, 
1, 2 , 4 -butane tricarboxylic anhydride, 1 , 3 , 4-cyclopentane 
hT'i nnrhnvyl In nnhyrlrndni nnrl wlwfciirnn fchnvnnP. 
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16. The coating composition of Claim 15 wherein the acid- and 
anhydride-functional raatorials are elected from the group 
consisting of the v&getable fatty acids of Claim \T) nnd 
t rin*el lotlo Hnhdyrido. \^ 
5 17. The? coating composition of Claim 9 wherein the acrylic and 
other othylenicaily unsaturated monomers ara selected from the 
group consisting of acrylic osterB, including methyl 
(juoth) acrylette , othyi (meth) acrylate, propyl < math ) u cry late , 
butyl (meth)acrylate, hydroxy ethyJ (meth) acrylate , and 2- 

10 ethyl hexyl (meth) acryla te ; acryl on itri le ; acrylainide ; £v4rry-r 

^eH^vsa&J^-^*^ esters of inorganic or 

organic acids, including vinyl chloride, vinyl acetate, vinyl 
propionate, vinyl toluene; styrene; acrylic acids, including 
acrylic acid, methacrylic acid and itaconic acid; and mixtures 

15 thereof. 
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